Mastitis is one of the most commonly occurring diseases of dairy animals. It is the most important cause of economic losses to the dairy industry in India and throughout the world. In the present study prevalence of microorganisms isolated from mastitic milk and their antibiotic resistance was studied. A total of sixty nine milk samples from mastitic animals (clinical and subclinical) were tested using sodium lauryl sulphate test and those positive were selected and transported to the laboratory for isolation and identification of the causative agent. Out of these samples fifty samples yielded bacterial growth when tested on selective/non selective medium. Of these fifty samples, seven samples had single bacterial growth whereas rest of the 43 samples had mixed growth. Among the bacterial isolates it was found that the highest prevalence was of Streptococcus agalactiae and Staphylococcus aureus followed by E. coli and Klebsiella pneumoniae. Antibiotic sensitivity test revealed that Streptococcus agalactiae revealed the highest sensitivity to ofloxacin, ciprofloxacin, gentamicin and resistance to amoxicillin and doxycycline; Staphylococcus aureus revealed the highest sensitivity to ciprofloxacin, doxycycline, azithromycin and sparfloxacin and resistance to amoxycillin and gentamicin.
Introduction
India ranks number one in the world in terms of total milk production with 146.3 million tones of milk produced annually [1] . Mastitis is one of the most commonly occurring diseases of dairy animals causing huge economic losses to the dairy industry in India and throughout the world [2] . Mastitis is the inflammation of the udder tissue parenchyma characterized by pathological changes in the mammary gland tissues such as edema, redness, and increase in the gland temperature as well as several changes in the physical and chemical properties of the milk [3] .
The consequence of mastitis is restricted not only to the dairy farmers but is also a concern to the consumers because of increasing antimicrobial resistance due to the extensive and indiscriminate use of antimicrobials for the management of mastitis [4] . It has been reported that more than 150 bacterial species implicated with the mastitis and they have been categorized into three main categories viz., environmental, contagious and opportunistic [5] .
Primarily diagnosis for mastitis is based on the physiological symptoms, such as swelling and inflammation of the mammary gland or apparent changes in the milk. Because, such symptoms appear only at the chronic or clinical state of mastitis, its earlier diagnosis relies on multitude of simple diagnostic methods. Among these the most commonly employed methods are the measurement of somatic cell count and enzymatic analysis, but, these simple methods hold many discrepancies which could increase the likelihood for false positive or false negative results.
Isolation of bacteria from the aseptically collected milk sample is considered as gold standard. These isolated bacteria could be subjected to antibiotic sensitivity test to know the sensitivity pattern prevailing. Keeping in view the above facts the present study was designed with an objective to isolate and identify bacteria from the mastitic milk and to study their antibiotic sensitivity and resistance pattern.
Materials and Methods

Sampling
Milk samples (15 -20 ml) from mastitic (subclinical and clinical) were collected aseptically after discarding first few streaks of milk from the Teaching Veterinary Clinical Complex, GADVASU, Ludhiana and also from the nearby dairy farms in and around Ludhiana. These samples were collected from January, 2017 till June, 2017. These milk samples were tested with the SLS test by adding three ml of milk and 3% sodium lauryl sulphate test reagent (SLS). The mixture was 
Isolation of Bacteria
Milk samples brought to the laboratory were mixed thoroughly and one loop full of the milk sample was inoculated on Brain Heart Infusion (BHI) Agar, Eosin 
Antibiotic Sensitivity Testing
All the isolates were tested to fifteen antibiotics which were divided into groups consisting of Quinolones [ciprofloxacin (5 mcg), gatifloxacin (5 mcg), ofloxacin 
Extraction of DNA from the Bacterium
The extraction of genomic bacterial DNA was done using Phenol: Chloroform:
Isoamyl alcohol (25:24:1) (PCI) as per the method of Sambrook and Russell [7] .
In brief, 1.8 ml of overnight grown bacterium in LB broth was centrifuged and to the pellet, 50 µl each of 10% SDS (Sodium Dodecyl Sulphate) and Proteinase K (200 µg/ml) were added and incubated at 60˚C for 1h. Next, 500 µl of PCI (25:24:1) was added to it mixed gently and centrifuged (10,000 g) for 10 minutes to collect the supernatant. The PCI step was repeated and the supernatant was 
PCR for the Identification of Bacterium
PCR was carried out using genus specific primers for E. coli, Klebsiella pneumoniae, Staphylococcus aureus and Streptococcus agalactiae individually ( ing at 60˚C for 1 minute and extension at 72˚C for 1 minute. This was followed by a final extension at 72˚C for 10 minutes. The PCR products were run on 1.5% agarose along with 100 bp DNA molecular weight marker (New England Biolabs, USA) at 5 V/cm and visualized using gel documentation system (AlphaImager, Alpha Innotech, USA).
Results
Prevalence of Microorganisms in the Mastitic Milk
Mastitis is characterized by an increase in somatic cells, especially leukocytes, in the milk and by pathological changes in the mammary tissue [9] . The occurrence of mastitis is an outcome of interplay between the infectious agents and the management practices [10] and the overall loss caused by mastitis to the national economy has been estimated to be Rs 16,072 million [11] . Various microorganisms [20] . Presence of less isolation in the mastitic animals is a common finding and has been attributed to many factors such as antimicrobial residues in cases of those animals which have been treated for mastitis [21] . The failure of some pathogens to grow in vitro in the study could also be due to the fact that certain microorganisms require specific and highly enriched growth medium [9] [18] which was not used in the present study. Gonzalez [23] reported prevalence of S. aureus to be 43% from the mastitic animals. The data from various other studies indicated Staphylococcus to be the dominant organism among all the bacteria isolated from subclinical mastitic cases [24] - [29] . High rate of isolation of Staphylococcus spp. is mainly attributed due to the fact that the principal reservoirs of Staphylococcus spp. are the skin of the udder and milk of the infected gland. Additionally, Staphylococcus has the capacity to penetrate into the tissue, producing deep seated foci protected by a tissue barrier [9] . Also, the high frequency of staphylococcal mastitis is considered to be due to the existence of inadequate hygiene in the dairy industry, poor animal health services and lack of proper attention to the health of the mammary gland in general.
Isolation of the Causative Organisms
A combination of all or two or more than two organisms was found in 43/50 (86%) samples indicating that more than one organism was causing mastitis.
The above finding is similar to the findings of many workers in which they reported the presence of mixed infection [18] [20] [30] .
Antibiotic Sensitivity Testing
Antimicrobial Sensitivity test helps to understand the resistance and susceptibility of bacteria towards a particular drug and thus helping in the choice of drug to be used for treatment. Antibiogram study of the individual organisms isolated viz., Streptococcus agalactiae, Staphylococcus aureus, E. coli and Klebsiella pneumonia from the mastitic milk was done (Table 3 ) and E. coli revealed highest sensitivity to azithromycin, chloramphenicol (100%) each, followed by erythromycin, cefalexin (92.5%) each, ciprofloxacin (70.37%) and sparfloxacin (66.66%) where as highest resistance was observed against amoxicillin (100%), followed by teicoplanin (66%), vancomycin (66%), ofloxacin (63%) and tetracycline (37.03%). The results of the study were similar to the earlier findings [18] [31] [32] .
In case of Klebsiella pneumoniae, highest sensitivity was observed to azithromycin, gentamicin (100%) each, followed by cephalexin (96%), ciprofloxacin (76%), clotrimazole (72%) doxycycline and vancomycin (64%) each whereas highest resistance to amoxicillin and teicoplanin (100%) each, followed by erythromycin (76%), sparfloxacin (60%), gatifloxacin (56%) and ofloxacin (40%). In an earlier study it was observed that Klebsiella pneumoniae was susceptible to ofloxacin, gentamicin, amikacin, pefloxacin and ciprofloxacin whereas resistance to carbenicillin, piperacillin, ampicillin, co-trimoxazole, cefotaxime, chloramphenicol and tetracycline similar to the findings of our study [33] . Staphylococcus which is in contrast to the findings of our study however other workers have reported susceptibility of Staphylococcus to ceftriaxone, ciprofloxacin, erythromycin and gentamicin similar to the findings of our study [34] [35] [36] .
Antibiotic sensitivity of Streptococcus agalactiae revealed highest sensitivity to ofloxacin (100%), followed by ciprofloxacin and gentamicin (95.34%) each, azithromycin (90.69%) and sparfloxacin (81.39%), co-trimoxazole, cefalexin (76.74%) each and highest resistance to amoxicillin (93.03%) followed by doxycycline (90.69%), tetracycline (67.33%), erythromycin (41.86%) and vancomycin (34.88%) which is almost similar to the findings of similar earlier studies [37] [38].
Thus, from the present study it could be concluded that most frequently isolated organisms form mastitic milk were Streptococcus agalactiae, Staphylococcus aureus, E. coli and Klebsiella pneumoniae and there was a higher percentage of mixed infection in comparison to the single infection. Further, antibiotic sensitivity test on the isolated bacteria revealed azithromycin, ciprofloxacin, sparfloxacin and ofloxacin to be the most sensitive whereas amoxicillin, erythromycin, tetracycline and vancomycin to be the most resistant drugs.
